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(57)  Aferrite core includes an end face portion, a pair
of outer legs protruding from the end face portion, and a
center leg protruding from the end face portion between
the pair of outer legs. A width W1 close to one end portion

Ferrite core and transformer using the same

of the center leg in a Y-axis direction perpendicular to a
facing direction of the outer legs is smaller than a width
W2 close to the other end portion. According to this con-
figuration, a circuit component may be positioned close
to the end portion. A transformer includes the ferrite core.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a ferrite core
and a bobbin corresponding the ferrite core used in a
coiled component for various electronic equipments, and
to a transformer including the ferrite core and the bobbin.
[0002] Used in a coiled component mounted in office
machinery and appliances, a ferrite core is known in the
related art, which includes an end face portion, a pair of
outer legs protruding from both sides of the end face por-
tion, and a center leg protruding from the end face portion
between the outer legs. The conventional ferrite core’s
center leg has a circular, polygonal, elliptical, or oval
cross section, and an inductor, such as a choke coil, or
a transformer is configured by inserting the center leg
into a wound body with wire wound of a bobbin.

[0003] A ferrite core 40 for a transformer is disclosed
in Patent Document 1 and 2, which has an elliptical or
oval cross section in order to achieve a small-sized and
thin transformer, as shown in Fig. 21. In Fig. 21, a refer-
ence numeral is given to each part as follows, outer legs
42 of the core 40, a bobbin 43, a wound body 44 of the
bobbin 43, first and second winding wire terminal blocks
45 and 46 of the bobbin, respectively, a winding wire 47
around the wound body 44, a first terminal 49 connected
with the first winding wire, a second terminal 50 connect-
ed with the second winding wire, first and second ports
51, 52, respectively.

[Patent Document 1] JP-UM-B-3-53462

[Patent Document 2] JP-UM-A-5-87918

[0004] A center leg in a conventional ferrite core has
a circular, polygonal, elliptical, or oval cross section. For
example, when the center leg’ cross section is elliptical
as shown in Fig. 23, magnetic leakage flux ¢1 and 62 is
uniformly generated by current through a wire (not
shown) at both ends of a centerleg 41 in a core, reference
numerals 42 represents an outer leg.

[0005] The magneticleakage flux$1and 62 generated
at both sides of the conventional core 40 is uniform and
affects an adjacent circuit component by noise. In par-
ticular, a flyback transformer in electronic equipment has
a gap between the center legs of the core, therefore, a
large amount of magnetic leakage flux is generated from
the gap. Accordingly, excess current is generated in a
conductor composing a terminal or signal wire of the ad-
jacentcircuit component, thusit prevents improving prop-
erties of the circuit component. A circuit component af-
fected by the noise is required to be positioned apart from
transformer, as a result, it is difficult to manufacture a
small-sized electric and electronic equipment, such as a
power device, using the circuit component. Further, a
shield, such as a shield wire, a shield plate, or a shield
cover, is needed for preventing the magnetic leakage
flux, thereby increasing cost.

[0006] AsshowninFig.21, whenthe centerleg41 has
an oval or elliptical cross section, since a distance be-
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tween the center leg 41 and the outer legs 42 is constant
throughout the periphery of the center leg, a distance G7
at the first winding wire terminal block 45 is the same as
a distance G8 at the second winding wire terminal block
46 between the left and right outer legs (G7=G8).
[0007] Inrecent years, as electronic equipment, such
as appliances, has had multiple functions, second wind-
ing wires involved increases and ports for the second
winding wires led to the second winding wire terminal
block 46 in the terminal 50 connected with the second
winding wires increases. In Fig. 13, the ports of the sec-
ond winding wire 52 are led to the left and right end por-
tions of the second winding wire terminal block 46, as a
result, an insulating distance d between the second port
and the outer leg 42 of the core 40 is not sufficient. Ac-
cordingly, the second port 52 at the outer leg 42 is coated
with a tube or tape for insulation, thus the structure is
complicated for leading the ports. It takes much time to
connect the winding wire to the terminal 50 in the port,
therefore, working efficiency is reduced.

[0008] Considering the above-mentioned problem, as
shown in Fig. 14, a distance G8 between the outer legs
42 at the second winding wire terminal block 46 is set
larger than a distance G7 between the outer legs 42 at
the first winding wire terminal block 45(G7<G8). Howev-
er, since the distance between the outer leg 42 and the
center leg 41 is not constant, magnetic flux tends to con-
centrate at an area where the center leg 41 and the outer
leg 42 are relatively close. As a result, magnetic satura-
tion is likely to occur, and in a converter transformer, its
overlapping property deteriorates under overlapping
condition of direct current and alternating current.
[0009] In the above example in the related art, a ver-
tical-type transformer is disclosed, in which the center
leg 41 or outer legs 42 vertically protrudes from a base
plate, however, the above-mentioned problems also ap-
pear in a horizontal-type transformer in which a ferrite
core is mounted parallel to the base plate.

SUMMARY OF THE INVENTION

[0010] Considering the above problems, according to
the present invention, it is an object to provide a ferrite
core in which a circuit component easily affected by mag-
netic leakage flux is positioned close to the ferrite core
composing a coiled component and electric or electronic
equipment is small-sized, and a transformer using the
ferrite core.

[0011] Further, it is an object of the present invention
to provide a ferrite core preventing partial concentration
of magnetic flux and deterioration of properties by setting
a distance at one side between outer legs larger than a
distance at the other side and surely insulating winding
wire from the outer legs, thereby small-sized. It is also
an object to provide a transformer using the ferrite core.
[0012] Accordingtothe presentinvention, aferrite core
includes an end face portion, a pair of outer legs protrud-
ing from both sides of the end face portion, and a center
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leg protruding from the end face portion between the out-
er legs.

[0013] A width close to one end of the center leg in a
perpendicular direction to a facing direction of the outer
legs is set smaller than a width close to the other end.
[0014] A ferrite core according to the invention has a
substantially egg-shaped cross section.

[0015] A transformer according to the invention in-
cludes the ferrite core.

[0016] Accordingtothe presentinvention, aferrite core
includes an end face portion, a pair of outer legs protrud-
ing from both sides of the end face portion, and a center
leg protruding from the end face portion between the out-
er legs.

[0017] In the ferrite core, an X-axis direction is defined
as a direction when the position of each end of the outer
legs 3 and the center leg 4 are in a line and a Y-axis
direction is defined as a direction perpendicular to the X-
axis. Assuming the origin is a center of the Y-axis direc-
tion, the center leg has different widths W1 and W2 in
the X-axis direction, which are measured at two positions
apart from the origin at the same distance in two direc-
tions, respectively, and is asymmetric about the X-axis.
A distance between the outer legs at a wide side of the
center leg in the X-axis direction is larger than a distance
at the opposite side.

[0018] The center leg of the ferrite core preferably has
an egg-shaped or substantially U-shaped cross section.
[0019] According to the invention, a transformer (ver-
tical-type transformer) includes a pair of ferrite cores hav-
ing egg-shaped cross section and a bobbin for combining
the ferrite cores. The bobbin has a tubular wound body
having egg-shaped cross-section into which the center
legs are inserted and having winding wires around itself.
First and second winding wire terminals are mounted op-
posite ata narrow side and a wide side of one longitudinal
end of the wound body of the bobbin, respectively. The
ferrite cores are combined with the bobbin by inserting
their center legs into the wound body and interposing the
outer legs of one of the ferrite cores between the first and
second winding wire terminals.

[0020] Further, a transformer (horizontal-type trans-
former) according to the invention includes a pair of ferrite
cores having U-shaped cross-section and a bobbin for
combining the ferrite cores. The bobbin has a tubular
wound body having U-shaped cross-section into which
the center legs are inserted and having winding wires
wound around it. First and second winding wire terminals
are mounted at a narrow side and a wide side of both
longitudinal ends of the wound body of the bobbin, re-
spectively. The ferrite cores are combined with the bob-
bin by inserting their center legs into the wound body and
positioning a wide side of the outer legs of one of the
ferrite cores at the first winding wire terminal block and
a wide side of the outer legs of the other ferrite core at
the second winding wire terminal block.

[0021] Additionally, a concave portion capable of dis-
criminating a direction of the ferrite core is formed in at
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least one of an opposing side end face and a lateral face
of a protruded face of the center leg and outer leg of the
ferrite core, or a R face, a C face or a stepped portion
capable of discriminating the direction of the ferrite core
is formed together with the concave portion or is inde-
pendently formed in a corner capable of viewing from a
portion of the end face of the ferrite core.

[0022] Inaferrite core according to the invention, since
a width close to one end of the center leg in a perpen-
dicular direction to a facing direction of the outer legs is
set smaller than a width close to the other end, magnetic
leakage flux toward the outside from the narrow end por-
tion reduces as compared to the other end portion and
a circuit component can be adjacently positioned at the
narrow end portion. Therefore, electric and electronic
equipment can be small-sized by using a coiled compo-
nent combined with the ferrite core. Also, a shield for
protect the adjacent positioned circuit product from the
magnetic leakage flux is not necessary and the equip-
ment can be small-sized.

[0023] Since a transformer according to the invention
includes the ferrite core according to the invention, a cir-
cuit component s positioned close to the narrow end por-
tion of the center leg in the ferrite core in the transformer.
Accordingly, electric and electronic equipment using the
transformer can be small-sized and shield is not neces-
sary, furthermore, the equipment can be more compact
and the cost can be remarkably reduced.

[0024] According to the ferrite core, the center leg has
an egg-shaped or U-shaped cross section, which is
asymmetric about a line passing the origin on the Y-axis
of the center leg in a facing direction of the outer legs.
Therefore, a distance between the center leg and outer
leg at a wide side of the center leg in the X-direction is
larger than a distance between them at a narrow side.
Even though the distance between the center leg and
the outer leg at the wide side of the center leg is set larger
than the distance at the other side, the distance is con-
stant throughout the periphery of the center leg. Accord-
ingly, even if the ferrite core is employed in a transformer,
magnetic saturation due to partial concentration of mag-
netic flux does not occur and it maintains properties and
can be small-sized.

[0025] Since at least one distance between the outer
legs is large, ports led from the distance increase. Also,
a twist wire is available and the number and diameter of
the wire can be increased, thereby saving copper and
providing a transformer having high efficiency and out-
putting high current. Furthermore, the increased port, the
thick wire or the twist wire is led from the wide distance
between the outer legs, thus a tube or a tape is not nec-
essary for insulating between the winding pots and outer
legs. Working efficiency is also improved.

[0026] Inthe vertical-type transformer according to the
invention, the second winding wire terminal block is
mounted at the wide side between the outer legs, there-
fore, a wide area for leading a great number of the second
ports is defined. As described above, the magnetic sat-
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uration does not occur and the transformer maintains its
properties and can be small-sized. Also, the transformer
is capable of increasing output capacitance by using a
heavy wire and a twist wire for the second winding wire
and responding to the demand for a new electronic equip-
ment by increasing the number of the second winding
wire, and leading the port with ease.

[0027] In the horizontal-type transformer, an area for
leading the ports in both of the first and second winding
wire terminal blocks, therefore, the same effect as de-
scribed above is obtained and the first port is surely in-
sulated from the outer legs, as well as the second port.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Fig. 1 is a plan view of an embodiment of a core
according to the invention

Fig. 2 is a front view of Fig. 1.

Fig. 3 is a front view showing an embodiment of a
transformer including the core in Figs. 1 and 2.

Fig. 4 is a side view of the transformer in Fig. 3.
Fig. 5 is a rear view of the transformer in Fig. 3.
Fig. 6 is a side view showing an arrangement of the
transformer in Figs. 3 to 5 on a printed board.

Figs. 7Ato 7D are plan views of another embodiment
of the center leg in the core according to the inven-
tion.

Figs. 8A and 8B are plan views of another embodi-
ment of the outer leg in the core according to the
invention.

Fig. 9 is a plan view showing an embodiment of a
core according to the invention.

Fig. 10 is a side view of Fig. 9.

Fig. 11 a front view showing an embodiment of a
vertical-type transformer including the core of Figs.
9 and 10.

Fig. 12 is a side view of the transformer in Fig. 11.
Fig. 13 is a rear view of the transformer in Fig. 11.
Fig. 14 is a cross-sectional view of the transformer
in Fig 11.

Fig. 15 is a plan view showing another embodiment
of a core according to the invention.

Fig. 16 is a plan view showing another embodiment
of a core according to the invention.

Fig. 17 is a front view of a bobbin for horizontal-type
transformer using the core in Fig. 15.

Fig. 18 is a plan view showing an embodiment of a
horizontal-type transformer using the core in Fig. 16
and the bobbin in Fig. 17.

Fig. 19 is a side view of the transformer in Fig. 18.
Fig. 20 is a bottom view of the transformer in Fig. 19.
Fig. 21 is a cross-sectional view of a transformer in
the related art.

Fig. 22 is a plan view showing a modification of a
core in the related art.

Fig. 23 isaplanview showing a coreinthe related art.
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Fig. 24 is a front view showing an embodiment of a
bobbin according to the present invention.

Fig. 25 is a side view of Fig. 24.

Fig. 26 is a rear view of Fig. 24.

Fig. 27 is a cross-section view taken along a line E-
E in Fig. 25.

Fig. 28 is a front view of a transformer using the bob-
bins shown in Figs. 24 to 26.

Fig. 29 is a side view of the transformer of Fig. 28.
Fig. 30 is a side view showing an operating state in
which wires are wound on the bobbin.

Fig. 31 is a cross-section view taken along a line F-
F in Fig. 30.

Fig. 32 is a cross-section view showing another em-
bodiment of the bobbin according to the present in-
vention.

Fig. 33 is a cross-section view showing another em-
bodiment of the bobbin according to the present in-
vention.

Fig. 34 is a cross-section view showing another em-
bodiment of the bobbin according to the present in-
vention.

Fig. 35 is a cross-section view showing another em-
bodiment of the bobbin according to the present in-
vention.

Fig. 36 is a cross-section view showing another em-
bodiment of the bobbin according to the present in-
vention.

Fig. 37 is a cross-section view showing another em-
bodiment of the bobbin according to the present in-
vention.

Fig. 38 is a rear view showing another embodiment
of the bobbin according to the present invention.
Fig. 39 is a side view of the bobbin of Fig. 38.

Fig. 40 is a plane view showing an embodiment of a
core according to the present invention.

Fig. 41 is a side view of Fig. 40.

Fig. 42 is a bottom view of Fig. 40.

Fig. 43 is a front view of a vertical transformer using
the core according to the embodiments shown in
Figs. 40 to 42.

Fig. 44 is a side view of the transformer of Fig. 43.
Fig. 45 is a rear view of the transformer of Fig. 44.
Fig. 46 is a view showing a magnetic flux distribution
in the core according to the embodiment.

Figs. 47Ato 47C are views showing a cross-section-
al shape of a concave portion.

Fig. 48 is a bottom view showing another embodi-
ment of the core according to the present invention.
Fig. 49 is a bottom view showing another embodi-
ment of the core according to the present invention.
Fig. 50 is a bottom view showing another embodi-
ment of the core according to the present invention.
Fig. 51 is a bottom view showing another embodi-
ment of the core according to the present invention.
Figs. 52A to 52C are views showing examples of the
cross-section shape of a directional recognition por-
tion provided at a corner of the core according to the
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present invention.

Fig. 53 is a bottom view showing another embodi-
ment of the core according to the present invention.
Fig. 54 is a front view of a horizontal transformer
using the core according to the embodiments shown
in Figs. 40 to 42.

Fig. 55 is a side view of the transformer of Fig. 54.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[First Embodiment]

[0029] Fig. 1 is a plan view showing an embodiment
of a ferrite core according to the invention and Fig. 2 is
a front view of the ferrite core. The ferrite core 1 has an
end face portion 2, a pair of outer legs 3 protruding from
the end face portion 2, and a center leg protruding from
the end face portion 2 between the pair of outer legs 3.
An X-axis direction is defined as a direction when the
position of each end of the outer and center legs 3 and
4 are in a line and a Y-axis direction is defined as a di-
rection perpendicular to the X-axis. In both end portions
in the Y-axis direction, a width W1 close to an end portion
4a(a width apart from an end portion at the upper side at
a predetermined distance L1 in Fig. 1) is smaller than a
width W2 apart from the other end portion 4b at the same
distance L1(W1<W2). In this embodiment according to
the invention, the center leg 4 has an egg-shaped cross
section. The outer legs 3 have a constant width in the Y-
axis direction.

[0030] Fig. 3 is a front view showing an embodiment
of a vertical-type transformer including a ferrite core 1,
and Fig. 4 and 5 are a side view and a rear view, respec-
tively. Reference numerals 5, 6, 7, 8, and 9 represent a
bobbin, a wound body, a first winding wire terminal block,
a second winding wire terminal block, and a flange at top
of the wound body 6, respectively. A reference numeral
10 indicates a winding wire around the wound body 6
having a tape on its periphery, and includes first and sec-
ond winding wires. Reference numerals 11, 12, 13, and
14 represent a first port, a second port, a first winding
wire terminal fixed to the first winding wire terminal block
7, and a second winding wire terminal fixed to the second
winding wire terminal block 8, respectively.

[0031] Thecenterleg4 isinserted into the wound body
6, which has an egg-shaped cross section corresponding
to the shape of the center leg 4. As shown in Figs. 3 to
5, the first and second winding wire terminal blocks 7 and
8 are mounted at one end of the wound body 6 in its axis
direction. The second winding wire terminal block is pro-
vided at the wide end portion 4b of the center leg 4 in the
ferrite core 1 and the first winding wire terminal 7 is pro-
vided at the narrow end portion 4a.

[0032] In combination of the bobbins 5 and the cores
1, each center leg 4 of the pair of cores 1 is inserted into
the wound body 6, outer legs 3 of one core 1 are inter-
posed between the first and second winding wire terminal
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blocks 7 and 8, and the combined cores 1 are fixed to
each other by taping their peripheries or using an adhe-
sive.

[0033] According to this configuration, as shownin Fig.
1, in magnetic leakage flux in the core 11 due to the cur-
rent through a winding wire 10, magnetic leakage flux ¢1
at the narrow end portion 4a is less than magnetic leak-
age flux ¢2 at the other end portion.

[0034] As shown in Fig. 6, when a transformer 21 in-
cluding the ferrite core 1 and other circuit components
22 and 23 are mounted on a printed board 20, the circuit
component 22, such as an integrated circuit element, rel-
atively easily affected by the magnetic leakage flux is
positioned at the narrow end portion 4a of the center leg
4 and the circuit component 23 relatively hardly affected
by the magnetic leakage flux is positioned at the wide
end portion 4b, thereby reducing the effect by the mag-
netic leakage flux ¢1 and ¢2. Electric and electronic
equipment such as a switching power including the print-
ed board 20, the transformer 21, or the circuit component
22 and 23 is small-sized by positioning the circuit com-
ponents 22 and 23 close to the transformer 21. Also, a
shield is not necessary for the circuit component 22,
thereby saving cost for the electric and electronic equip-
ment in addition to small-sizing.

[0035] In particular, in a wiring pattern or an integrated
circuit element involved with a video and audio signal
used in digital equipment, it is preferred to reduce noise
effect as little as possible. In this case, the noise effect
is reduced by positioning the wiring pattern or the inte-
grated circuit element close to the circuit component 22.
When the transformer is positioned closed to a hard disc
device or optical pick-up device, the noise effect due to
the transformer may be reduced by positioning the de-
vices at an area where the magnetic leakage flux ¢1 is
generated, that is, magnetic leakage flux is less than the
other.

[0036] Fig. 7 is a plan view of another embodiment of
a center leg. Fig. 7A shows a cross section of the center
leg 40 where a wide end portion 40b is cut in a straight
line and a narrow end portion 40a is not. Fig. 7B shows
a cross section of the center leg 41 where a narrow end
portion 41a is a mountain shape and a wide end portion
41b is polygonal. In Fig. 7C, a narrow end portion 42a of
a center leg 42 is an arc having small radius of curvature
and a wide end portion 42b is an arc having large radius
of curvature. In Fig. 7D, a center leg 43 has a triangular
cross section in which the apexes are rounded and the
angular point 43 is a narrow end portion and the base
43b is a wide end portion. In each case, the same effects
as the previous embodiment including small-sizing are
obtained by positioning the circuit component close.
[0037] Fig. 8 is a plan view showing another embodi-
ment of an outer leg in a core according to the invention.
The outer leg composes a ferrite core together with the
center legs 4 and 40 to 43 shown in Figs. 1 and 7. In Fig.
8A, a distance W3 between ends of an outer leg 30, i.e.
ends 30a corresponding to the narrow end portion of the
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center leg 4(or one of the center legs 40 to 43) is smaller
than a distance W4 between the other ends(W3<W4). In
Fig. 8B, a distance between mid-portion 31a of the outer
legs 31 is larger than a distance W6 between both end
portions 31b (W5>W6). The magnetic leakage flux 61, in
particular, is reduced and more small-sized electric and
electronic equipment having circuit component 22 close
to another component is achieved by configuring such
that the distance between the end portions 30a of the
outer legs 30 corresponding to the narrow end portion of
a center leg, as shown in Fig. 8A.

[0038] Inapplyingthe presentinvention, the cross sec-
tion of the center legs 4 and 40 to 43 may be positioned
atan angle about Y-axis and the end portions of the cent-
er legs 4 and 40 to 43 may have the same shape as the
end face 2a and 2b of the end face portion.

[Second Embodiment]

[0039] Fig. 9 is a plan view showing an embodiment
of a ferrite core according to the invention and Fig. 10 is
a side view of the ferrite core. The ferrite core 101 has
an end face portion 102, a pair of outer legs 103 protrud-
ing from the end face portion 102, and a center leg pro-
truding from the end face portion 102 between the pair
of outer legs 103. An X-axis direction is defined as a
direction when the position of each end of the outer legs
103 and the center leg 104 are in a line and a Y-axis
direction is defined as a direction perpendicular to the X-
axis. Assuming the origin O is a center of the Y-axis di-
rection, the center leg 104 has different widths W1 and
W2 (W1<W2)in the X-axis direction, which are measured
at two positions apart from the origin at the same dis-
tances +Ay and -Ay in two directions, respectively, and
an egg-shaped cross section that is asymmetric about
the X-axis. Accordingly, a distance G2 between the outer
legs 103 at a wide side of the center leg 104 in the X-
axis direction is larger than a distance G1 at the opposite
side (G1<G2).

[0040] In the case the cross section of the center leg
104 is asymmetric as described above, even though the
distance G2 between the outer legs 103 at the wide side
of the center leg is larger than the distance G1 at the
opposite side, the distance between the center leg 104
and outer legs 103 may be set constant throughout the
periphery of the center leg. Therefore, even if the ferrite
core is employed in a transformer, magnetic saturation
due to partial concentration of magnetic flux does not
occur and it maintains properties and is small-sized. As
shown in Fig. 21, a width at the wide side between the
outer legs 103 can be reduced as compared to when a
center leg 121 has an oval or elliptical cross section,
therefore, the width of the core 101 in X-axis direction
can be small and small-sized core is achieved.

[0041] Since atleast one distance, i.e. the distance G2
between at least one ends of the outer legs 103 is larger
than the other, the number of ports led from the distance
may be increased. A twist wire is available and the
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number and diameter of wire may be increased, thereby
saving copper and providing a transformer having high
efficiency and outputting high current. As described
above, the increased port, the thick wire or the twist wire
is led from the wide distance between the outer legs, thus
insulation is easily achieved.

[0042] Fig. 11 is a front view showing an embodiment
of a vertical-type transformer including a ferrite core 1,
and Figs. 12, 13, and 14 are a side view, a rear view, and
a cross-sectional view of the embodiment in Fig. 11, re-
spectively. Reference numerals 105, 106, 107, 108, and
109 represent a bobbin, a wound body, a first winding
wire terminal block, a second winding wire terminal block,
and a flange at the top of the wound body 106, respec-
tively. A reference numeral 110 indicates a winding wire
that is wound around the wound body 106, has a tape
on its periphery, and includes first and second winding
wires. Reference numerals 111, 112, 113, and 114 rep-
resent a first port, a second port, a first winding wire ter-
minal fixed to the first winding wire terminal block 107,
and a second winding wire terminal fixed to the second
winding wire terminal block 108, respectively.

[0043] As shown in Fig. 14, the center leg 104 is in-
serted into the wound body 106, which has an asymmet-
ric egg-shaped cross section corresponding to the shape
of the center leg 104. As shown in Figs. 11 to 13, the first
and second winding wire terminal blocks 107 and 108
are mounted at one end of the wound body 106 in its axis
direction. As shown in Fig. 14, the second winding wire
terminal block 108 is positioned at the wide side of the
wound body 106 and the first winding wire terminal block
107 is positioned at the opposite narrow side.

[0044] In combination of the bobbin 105 and the cores
101, each center leg 104 of the pair of cores 101 is in-
serted into the wound body 106, outer legs 103 of one
core 1 are interposed between the first and second wind-
ing wire terminal blocks 107 and 108, and the combined
cores 101 are fixed to each other by taping their periph-
eries or an adhesive.

[0045] According to this configuration, as shownin Fig.
14, the width G2 between the outer legs 103 at a leading
side of the second port 112 including a large number of
winding wires is larger than the width G1 between the
outerlegs 103 ataleading side of the firstport 111. There-
fore, awidth’a’ of aleading portion 115 at the first winding
wire terminal block is smaller than a width ’'b’ of a leading
portion 116 at the second winding wire terminal block
108 (a<b), thus the second port 112 is easily led. Further,
an insulating distance ’d’ between an outermost second
port 112 and the outer leg 103 is also sufficiently defined
like an insulating distance 'c’ between the first port 111
and the outer leg 103. Accordingly, a tube or tape is not
necessary for insulating between the outermost second
port 112 and the outer leg 103, which facilitates connec-
tion with the second winding wire terminal 114 for second
port 112.

[0046] The leading portion 116 for the second port 112
is wide, thus the second port 112 increases. A twist wire
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is available and the number and diameter of the second
winding wire may be increased, thereby saving copper
and providing a transformer having high efficiency and
outputting high current.

[0047] Fig. 15 is a plan view of another embodiment
of a core according to the invention. In this embodiment,
a center leg 104A protrudes from an end face 102A and
has substantially triangular cross section. Similar to the
previous embodiment, a distance G4 between the outer
legs 103A at one side is wider than a distance G3 at the
other side, thereby achieving the same effect.

[0048] Fig. 16 is a plan view of another embodiment
of a core according to the invention. In this embodiment,
a core 120 is preferably available to a horizontal-type
transformer and a center leg 121 is positioned at one
side of an end face portion 122. In the embodiment, an
X-axis direction is defined as a direction when the position
of each end of the outer legs 123 and the center leg 121
areinaline and a Y-axis direction is defined as a direction
perpendicular to the X-axis. Assuming the origin O is a
center of the Y-axis direction, the center leg 121 has dif-
ferent widths W3 and W4 (W3<W4) in the X-axis direc-
tion, which are measured at two positions apart from the
origin at the same distances +Ay and -Ay in opposite
directions, respectively, and a semicircular cross section
that is asymmetric about the X-axis. Accordingly, a dis-
tance G6 between the outer legs 123 at the wide side of
the center leg 121 in the X-axis direction is larger than a
distance G5 at the opposite side (G5<G86).

[0049] Fig. 17 is a front view of a bobbin that is com-
bined with the core 120 in Fig. 15 and used in a horizontal-
type transformer. Fig. 18 is a plan view of a horizontal-
type transformer including a bobbin 124 and the core 120
of Fig. 15, and Figs. 19 and 20 are a side view and a
bottom view of the transformer, respectively. The hori-
zontal-type transformer complies with requisition for a
low unit, therefore, the bobbin 124 has a tubular wound
body 126 into which the center leg 121 is inserted and
winding wire 125 is wound around the bobbin, and the
wound body 126 has an U-shaped cross section corre-
sponding to the center leg 121. A first winding wire ter-
minal block 128 having a first winding wire terminal 127
at the wide side of the wound body 126 and a second
winding wire terminal block 139 having a second winding
wire terminal 129 are provided at both longitudinal ends
ofthe wound body 126 of the bobbin 124. While the center
legs 121 of the pair of cores 120 are inserted into the
wound body 126, a wide side of two outer legs 123 of
one core 120 is positioned at the first winding wire termi-
nal block 128 and a wider side of two outer legs 123 of
the other core 120 is positioned at the first winding wire
terminal block 130, whereby the cores 120 are combined
with the bobbin 124. The cores 120 may be fixed to each
other by taping around them or using an adhesive.
[0050] In the above embodiment, leading portions of
the ports 131 and 132 are sufficiently wide in the first and
second winding wire terminal blocks 128 and 130, be-
cause the distance G6 defining a leading portion for the
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second port 132 between the outer legs at the upper por-
tion of the figure is larger than the distance G5 defining
a leading portion for the first port 131 at the lower portion.
In this case, the distance between the centerleg 121 and
the outerlegs 123 are also constant throughout the center
leg’s periphery. As a result, in addition to preventing a
magnetic saturation and deterioration of the properties
and small-size, increasing output capacitance by a heavy
second winding and a twist wire are achievable, or re-
sponding to the demand for a new one and leading of
the portis utilized by increasing the number of the second
winding wire.

[0051] Also, in addition to the second winding wire, in
the case of increasing the number of the first winding
wire, the same effects as described above are achieved
and a transformer having various output voltages are
easily achieved.

[Third Embodiment]

[0052] Figs. 24 to 26 are a front view, a side view, and
a rear view showing a first embodiment of a bobbin ac-
cording to the present invention, respectively, and Fig.
27 is a cross-section view taken along a line E-E in Fig.
26. These embodiments show a vertical type transformer
in which the terminal blocks 207 and 208 mounted a first
side terminal 205 and second side terminal 206 on only
one side guard 203 of the guards 203 and 204 are pro-
vided. The guards 203 and 204 are formed in both ends
of a hoisting drum 202 which winds a coil on a bobbin 1.
[0053] InFig. 27, O indicates a vertical and horizontal
center point of the hoisting drum 202. Here, a Y-axis is
the center line of an opposing direction of terminal blocks
207 and 208, in a cross-section of a direction vertical to
the core of a cavity of the hoisting drum 202, and X-axis
is the center line of the direction vertical to the opposing
direction of the terminal blocks in the cross-section. At
this time, in this embodiment, it is formed such that the
cross-sections of one region 210 and the other region
211 divided by the X-axis are asymmetrical. In the em-
bodiment, the cross-section of the cavity (also, periphery
thereof) of the hoisting drum 202 is formed into an oval-
like shape.

[0054] Fig. 28 is a front view showing an example of
the transformer which is configured using the bobbin, and
Fig. 29 is a side view of Fig. 28. Such transformer is to
use two E type cores 212 made of a ferrite material. The
cores 212 include end faces 213, a pair of outer legs 214,
and a center leg 215. The pair of the outer legs 214 is
provided so as to be protruded above both ends of the
end faces 213, and the center leg 215 is provided be-
tween the pair of the outer legs 214 so as to be protruded
above the end faces 213. Here, the center leg 215 is
formed into the asymmetrical shape so as to accord with
the cross-section shape of the cavity of the hoisting drum
202.

[0055] The coils 216 are wound on the hoisting drum
202, and a tape is wound on a periphery thereof. The
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coils 216 include a first coil and second coil. As described
above, each center leg 215 of the pair of cores 212 is
inserted with respect to the hoisting drum 202 of the bob-
bin 1 in which the coils 216 are wound on the hoisting
drum 202, and the outer legs 214 are fitted into between
the terminal block 207 for the first side terminal and the
terminal block 208 for the second side terminal so as to
incorporate the cores 212 with the bobbin 201. The coil
is fixed on the periphery of incorporated cores 212 by the
tape (not shown) or an adhesive bonding.

[0056] Fig.30isasideviewshowing an operating state
in which the bobbin 201 is set to a winding shaft 202 of
a winding machine and the coil is wound on the bobbin,
and Fig. 31 is a cross-section view taken along a line F-
F in Fig. 30. As shown in Figs. 30 and 31, the cross-
section of the coil shaft 221 is formed into the shape in
accordance with the cavity of the hoisting drum 202 of
the bobbin 201. When the winding operation is conducted
by using the winding machine 220, the hoisting drum 202
of the bobbin 201 is fitted into the coil shaft 221 in which
an initial setting position of a rotational direction is pre-
determined in advance, the winding is tied into the first
side terminal 205 and the second side terminal 206, and
the coil shaft 221 is rotated. Accordingly, the winding is
conducted on the hoisting drum 202. Such winding proc-
ess is conducted with the plural number requiring the
number of the winding in the transformer. In a plurality
of the winding processes, the initial setting position of the
rotational direction of the winding machine 221 may differ
from each other.

[0057] When the winding process is conducted as de-
scribed above, since the periphery of the hoisting drum
202 is formed into the asymmetrical shape by the X-axis,
it is easily discriminated by viewing from the position of
the rotational direction of the bobbin 201. For this reason,
the bobbin 201 is easily set to the coil shaft 221, and the
operating efficiency is improved.

[0058] In addition, when the cavity and the coil shaft
221 of the hoisting drum 202 of the bobbin 201 according
to the invention are formed into the asymmetrical shape
by the X-axis, if the direction of the hoisting drum 202 of
the bobbin 201 does not match up to the direction of the
coil shaft 221, it is impossible to set the bobbin 201. Ac-
cordingly, when the bobbin 201 is set to the coil shaft
221, the direction of the bobbin 201 is automatically de-
termined, and it may avoid the error of the set.

[0059] In addition, since the initial setting position of
the rotational direction of the coil shaft 221 is constant,
the initial setting position of the rotational direction of the
terminal blocks 207 and 208, the first side terminal 205,
and the second side terminal 206A are constant. Accord-
ingly, it may avoid that the coil terminals do not match to
the subject terminals. It may avoid that the operating fail-
ure above-described produces in the impression of the
seal, measurement, and mounting on the substrate. As
a result, the yield ratio is improved in a manufacturing of
the transformer.

[0060] Referring to Fig. 27, the cavity of the hoisting
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drum 202 is configured such that the direction of the Y-
axis is set as a broad-width, and the direction of the X-
axis is set as a narrow-width. However, it may be config-
ured such that the directional widths of the X-axis and
the Y-axis are equal, or the directional width of the Y-axis
is narrow, and the directional width of the X-axis is broad.
In addition, the cavity or the periphery of the hoisting drum
202 may be configured such that two regions divided by
the X-axis are formed the asymmetrical shape, and two
regions divided by the Y-axis are also formed the asym-
metrical shape

[0061] Figs. 32 to 37 are a cross-section view showing
another embodiment of the bobbin according to the in-
vention, respectively. In Figs. 32 to 37, the reference
numbers as same as those of Fig. 27 indicate the same
parts. In Fig. 32, the cavity (like the periphery) of the
hoisting drum 202A is divided into one region 210A and
the other region 211 A by the X-axis, respectively. The
one region 210Ais formed into a dome shape, and the
other region 211A is formed into the rectangular shape.
Accordingly, two regions 210A and 211A are asymmet-
rical shape.

[0062] In Fig. 33, the cavity (like the periphery) of the
hoisting drum 202B is divided into one region 210B and
the other region 211B by the X-axis, respectively. A tip
of the one region 210B is formed into an angular shape,
and the other region 211B is formed into the rectangular
shape. Accordingly, two regions 210B and 211B are
asymmetrical shape.

[0063] In Fig. 34, the cavity (like the periphery) of the
hoisting drum 202C is divided into one region 210C and
the other region 211C by the X-axis, respectively. A tip
of the one region 210C and the other region 211C are
formed into an arc shape and curvature radii of the arc
shape are different from each other. Accordingly, two re-
gions 210C and 211C are asymmetrical shape.

[0064] In Fig. 35, the cavity (like the periphery) of the
hoisting drum 202D is divided into a one region 210D
and the other region 211D by the X-axis, respectively.
The cross-section thereof is formed into a triangle-like
shape as a whole. Accordingly, two regions 210D and
211D divided by the X-axis are asymmetrical shape.
[0065] In Fig. 36, the cavity (like the periphery) of the
hoisting drum 202E is divided into one region 210E and
the other region 211E by the X-axis, respectively. Two
regions 210E and 211E are asymmetrical shape, and
two regions divided by the Y-axis are also asymmetrical
shape each other. Furthermore, in either case which is
divided by the division lines of the directions or positions,
the divided two regions are asymmetrical shape each
other.

[0066] In Fig. 37, alongitudinal direction in the section
of a hoisting drum 202F having an oval-like shape is set
asthe Y-axis and the Y-axis is formed on the slant relative
to the opposing direction of the terminal blocks 207 and
208.

[0067] Effects according to each embodiment of Figs.
32 to 37 are the same as in the embodiments of Figs. 24
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to 31.

[0068] Fig. 38 is a rear view showing another embod-
iment of the bobbin according to the invention, and Fig.
39is a side view of the bobbin of Fig. 38. The bobbin 223
is to use in a horizontal transformer. The bobbin 223 is
configured such that a first side terminal block 227 and
a second side terminal block 228 are provided at protru-
sions 225 and 226 of both ends of the hoisting drum 224.
By this configuration, mounting faces 229 are formed on
a substrate which is not shown.

[0069] In Fig. 38, O indicates the vertical-horizontal
center point of the cavity of the hoisting drum 223. In the
cross-section vertical to the core direction of the cavity
of the hoisting drum 224, the Y-axis is the center line
vertical to the mounting faces 229. Further, the X-axis is
the center line parallel to the mounting faces 229. At this
time, the cross-section of the cavity of the hoisting drum
224 is formed such that the section of one region 230
and the section of the other region 231 of the cavity of
the hoisting drum 224 divided by the X-axis is formed
into the asymmetrical shape. asymmetrical shape.
[0070] In embodiments of Figs. 38 and 39, the trans-
former is configured such that the coil is wound on the
hoisting drum 224, the center leg of the E type core is
inserted into the hoisting drum 224a, and the outer legs
are located at both sides of the coil.

[0071] In the embodiment related to the horizontal
transformer of Figs. 38 and 39, it may obtain the effects
such as an improvement of the operating efficiency, a
reduction of the operating failure, and an improvement
of the yield ratio in each process such as the impression
of the seal, measurement, and mounting on the substrate
as well as in the embodiments shown in Figs. 24 to 37.
[0072] Inaddition, two regions of the cavity of the hoist-
ing drum 224 divided by the Y-axis may be also formed
into the asymmetrical shape in this horizontal transform-
er. Also, in this case, it is possible to obtain the effects
such as the improvement of the operating efficiency and
the reduction of the operating failure. Furthermore, two
regions of the cavity divided by the X-axis and the Y-axis,
respectively, may be formed into the asymmetrical shape
in the horizontal transformer. In addition, two regions of
the periphery of the hoisting drum 224 divided by the X-
axis and the Y-axis, respectively, may be formed into the
asymmetrical shape.

[Fourth Embodiment]

[0073] Figs.40to42 are a plane view, a side view, and
a bottom view showing a first embodiment of a ferrite
core according to the present invention, respectively. In
Fig. 40, the core 301 is an E type core having a center
leg 304 which is formed in a center of one face of an end
plate 302 so as to protrude and an outer leg 303 which
is formed in both ends so as to protrude. O indicates a
vertical-horizontal center point of the core 301.

[0074] Here, a Y-axis is the center line of an opposing
direction of terminal blocks 311 and 312 (see Figs. 43 to
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45), as will be described below, in a cross-section of a
direction vertical to the core of the center leg 304, and a
X-axis is the center line of the direction vertical to the
opposing direction of the terminal blocks in the cross-
section. At this time, in this embodiment, the cross-sec-
tion is formed such that the cross-section of an upper
region 304a and a lower region 304b divided by the X-
axis as shown in Fig. 40 are asymmetrical. In addition,
left and light regions of the center leg 304 divided by the
Y-axis are a symmetrical shape. That is, the number of
a symmetrical division lines is one. In the embodiment,
the cross-section of the center leg 304 has approximately
an oval shape. Further, two regions 303a and 303b of
the outer leg 303 divided by the X-axis are also asym-
metrical.

[0075] Figs. 43 to 45 is example of a transformer using
the ferrite cores 301, respectively. This embodiment
shows a vertical type transformer in which the terminal
blocks 311 and 312 mounting a first side terminal 313
and second side terminal 314 on only one side guard 308
of the guards 308 and 309 are provided. The guards 308
and 309 are formed in both ends of a hoisting drum 306
which winds a coil 310 on a bobbin 305.

[0076] The coil 310includes afirst coil and second cail,
and a periphery of the coil 310 is wound by a tape. Each
center 304 of a pair of cores 1 is inserted with respect to
the hoisting drum of the bobbin 305 on which the coil 310
is wound, and the outer legs 303 are fitted into between
the terminal block 311 for the first side terminal and the
terminal block 312 for the second side terminal so as to
incorporate the cores 301 with the bobbin 305. Accord-
ingly, a core joint portion of the hoisting drum 306 or the
guards 308 and 309 has the asymmetrical shape in which
the center leg 304 or the outer leg 303 is combined with
the asymmetrical shape. The coil is fixed on the periphery
of incorporated cores 1 above-described by the tape (not
shown) or an adhesive bonding.

[0077] As shown in Fig. 40, in this embodiment, a dis-
tance G2 between the upper outer legs 303 is longer than
a distance G1 between the lower outer legs 303. That s,
even though it is set such that the distance between the
ends of the outer legs 303 opposite to a broad-width side
of the center leg is longer than the distance of others
side, the center leg 304 and the outer leg 303 may be
set at regular distances regarding all lateral faces of the
center leg. Accordingly, even though the transformer is
configured as described above, the transformer can pre-
vent a magnetic saturation due to partially concentrate
of the magnetic flux, can prevent a characteristic from
being deteriorated, and can be miniaturized.

[0078] In addition, since the distance G2 between the
ends of at least one side of the outer legs 303 are ex-
tended, it may be subjected to increase the number of
coil terminals extracted from a portion between the ex-
tended outer legs. Furthermore, since it is possible to
thicken a wire diameter, to use a twisted wire, and to
increase the number of the coil terminals, a copper loss
is reduced. As a result, it is possible to provide the trans-
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former having a good efficiency and being capable of
outputting alarge current. In addition, since the increased
coil terminals or the thicken wires or the twisted wires are
extracted from the portion between the extended outer
legs 303, a tube or the tape for insulating a gap between
the coil terminal and the outer leg 303 is not necessary,
and it can contribute to improve an operating efficiency.
[0079] In addition, in the vertical type transformer ac-
cording to this embodiment, by allowing the terminal
block 312 for a second coil to correspond to the end which
the distance G2 between the outer legs 303 is long, it
may be ensured to widen an extraction region of a few
the second coil terminal. Accordingly, as described
above, the transformer can prevent a magnetic satura-
tion, a characteristic from being deteriorated, and can be
miniaturized. In addition, it is possible to obtain the trans-
former in which an output capacitance increases by using
the thick wires or the twisted wires to the second coil and
which easily corresponds to a new device demand by
increasing the number of the second coil. As a result, it
is easy to extract the coil terminal.

[0080] As shown in Fig. 42, according to the embodi-
ment, a hole-shaped concave portion 317 is formed in
an end face 302a opposite to a protruded face of the
center leg 304 or the outer leg 303 in the end plate 302
of the core 301. The concave portion 317 is a direction
recognizable portion for distinguishing whether a divided
region 304b having a large area (or a divided region 304a
having a small area) is existed or not in one end of the
center leg 304 and the outer leg 303, that is, the both
ends divided by the X-axis serving as the division line.
In this embodiment, the concave portion 317 is provided
on the Y-axis and the upper side (the divided region 304b
side of the center leg 304 having the large area) which
is higher than the center point O so as to be displaced
to the upper position. In addition, according to this em-
bodiment, the concave portion 317 has a circular shape,
but may have another shape such as a square.

[0081] Fig. 45 shows a region 318 having a low mag-
netic flux density and aregion 319 having a high magnetic
flux density producing by the coil 310 in the core section.
Here, two ferrite cores 301 are incorporated to each other
as the transformer. In Fig. 45, the concave portion 317
is provided on the end having the large area in the center
of the end face 302a. That is, the concave portion 317 is
formed in the position and depth which the region 319
having the high magnetic flux density does not exist.
[0082] AsshowninFigs.47A,47B,and47C, thecross-
section of the concave portion 317 may be formed into
any one of a rectangular shape, the circular shape, a
triangular shape and so on. The concave portion 317
may be provided by a cutting at the same time or after a
molding of the core 301.

[0083] Inanassembly ofthetransformerusingthe core
301, when a hoisting drum 306 of the bobbin 305 is ar-
rayed vertically, and the core 301 is mounted from above
by facing up the end plate 302 thereof, the sectional di-
rections of the center leg 304 and the outer leg 303 of
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the core are is manifestly apparent viewed from the con-
cave portion 317. Accordingly, it is not required to confirm
the sectional direction by allowing the core to reverse in
such a manner in which a tip of the center leg 304 and
outer leg 303 of the core is directed upwardly, when the
core 301 is mounted on the bobbin 305. As a result, the
operating efficiency is improved.

[0084] In addition, when a product name or lot name
is printed on the lateral portion 303c of the core 301 or
the end plate 302a, since the direction is easily confirmed
while viewing from the concave portion 317, it is not re-
quired to confirm the direction by allowing the core 301
toreverse, and the operating efficiency is improved. Fur-
thermore, when an impression of a seal is conducted by
an automatic printing, it is necessary that the sectional
direction of the center leg 304 or the outer leg 303 of the
core is uniformly arranged. However, even in this case,
the sectional direction of the center leg 304 or outer leg
303 may be confirmed easily, and the operating efficiency
is improved. Accordingly, it is possible to prevent a de-
fection of the impression of the seal due to a difference
of the direction.

[0085] In addition, according to this embodiment, the
center leg 304 has the asymmetrical shape in which the
one region 304b and the other region 304a divided by
the X-axis is broad and narrow, respectively. Also, the
regions divided by the Y-axis may be asymmetrical.
[0086] Figs. 48 to 52 is bottom view showing another
embodiment of the core according to the present inven-
tion, respectively. In these figures, the reference num-
bers as same as those of Fig. 43 indicate the same parts.
In Fig. 48, a groove-like concave portion 317A is formed
at the Y-axis direction in the center of the end face 302a.
The concave portion 317A is provided so as to be dis-
placed to the Y-axis direction (the upper side or lower
side in Fig. 48) other than the center point O in the end
face. Accordingly, itis possible to distinguish the direction
of the center leg 304 or the outer leg 303 by only viewing
from the end face. The cross-section of the concave por-
tion 317A may be formed into various shapes shown in
Figs. 47A, 47B, and 47C.

[0087] In Fig. 49, the direction recognizable portion
323 consisting of a C face (a slanted face 320) shown in
Fig. 52A, a R face (321) shown in Fig. 52B, or a stepped
portion (322) shown in Fig. 52C is formed on the corner
between the end plate 302 and the one outer leg 303a.
[0088] According to this embodiment, since a position
of a broad width portion 304b or narrow width portion
304a is recognized whether exists either in the upper or
lower of Fig. 49 depending on the position of the direction
recognizable portion 323 which exists in a left or light of
Fig. 49, the sectional direction of the center leg 304 or
the outer leg 303 may be distinguished without allowing
the core 301 to reverse.

[0089] In Fig. 50, the direction recognizable portion
324 consisting of the C face, R face, or stepped portion
shown in Figs. 52A to 52C is formed on the outer corner
of the one outer leg 303. In addition, in Fig. 51, the direc-
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tion recognizable portions 324 are formed on the same
side of the outer corners of both outer legs 303. The sec-
tional direction of the center leg 304 or the outer leg 303
may be distinguished, without reversing the core 301, by
the direction recognizable portions 323 and 324 formed
on the corner as described above.

[0090] Fig. 53 is another embodiment according to the
invention. In Fig. 53, the groove-like concave portion
317B is formed on the lateral side serving as an outer
face of the one outer leg 303. That is, the groove-like
concave portion 317B is formed above or below the X-
axis as shownin Fig. 53. As shownin Fig. 53, the concave
portion 317B may be formed on one side or both sides.
According to the embodiment of Fig. 314, the sectional
direction of the center leg 304 or the outer leg 303 may
be distinguished without allowing the core 301 toreverse.
In the embodiment, it is preferable that the concave por-
tion is formed on the outer side of the broad width side
303a of the outer leg 303 having the low magnetic flux
density in that there has little influence on characteristics
of the transformer.

[0091] Even in any one of the embodiments as de-
scribed above, since the concave portions 317, 317A,
and 317B or the direction recognizable portions 323 and
324 are provided on places in which the magnetic flux
density is low or there is no magnetic flux, it has no in-
fluence on the characteristics of the transformer. In ad-
dition, these concave portions 317, 317A, and 317B or
the direction recognizable portions 323 and 324 may be
formed into the same or different shapes.

[0092] Fig. 54 is a front view showing another embod-
iment of the transformer applying the core according to
the invention, and Fig. 55 is a side view of the transformer
of Fig. 54. In this horizontal transformer, a bobbin 330 is
configured such that a first side terminal block 335 and
a second side terminal block 336 are provided on guards
333 and 334 of both ends of the hoisting drum 331 which
winds a coil 332. By this configuration, a mounting face
337 is formed on a substrate which is not shown.
[0093] The core 301 shown in Figs. 40 to 42 is also
used in horizontal transformer. O indicates the vertical-
horizontal center point of the core 301, and also the cent-
er point of the centerleg 304 of the core 301. As described
above, in the cross-section vertical to the center leg 304
of the core 301, the Y-axis is the center line vertical to
the mounting face 337. Further, the X-axis is the center
line parallel to the mounting face 337. At this time, the
cross-section of the center leg 304 is formed such that
two regions divided by the X-axis is formed into the asym-
metrical shape. The two regions of the cross-section of
the outer leg 303 divided by the X-axis are also symmet-
rical. Eveninthe horizontal transformer, the concave por-
tions 317, 317A, and 317B serving as the direction rec-
ognizable portion or the direction recognizable portions
323 and 324 are provided, accordingly, it is possible to
prevent the defection of the impression of the seal and
to improve the operating efficiency in the assembly op-
eration.
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[0094] Inaddition, two regions of the center leg divided
by the Y-axis may be also formed into the asymmetrical
shape in this horizontal transformer. Also, in this case, it
is possible to prevent the defection of the impression of
the seal and to improve the operating efficiency.

Claims
1. A ferrite core comprising:

an end face portion, a pair of outer legs protrud-
ing from both sides of the end face portion, and
a center leg protruding from the end face portion
between the pair of outer legs,

wherein a width of a portion close to one end of
the center leg in a direction perpendicular to a
facing direction of the outer legs is smaller than
a width of a portion close to the other end.

2. The ferrite core according to claim 1, wherein the
center leg has an egg-shaped cross section.

3. The ferrite core according to claim 1, wherein the
center leg has a semicircular cross section.

4. A ferrite core comprising:

an end face portion, a pair of outer legs protrud-
ing from both sides of the end face portion, and
a center leg protruding from the end face portion
between the outer legs,

wherein an X-axis direction is defined as a di-
rection when the position of each end of the outer
legs and the center leg are in a line, a Y-axis
direction is defined as a direction perpendicular
to the X-axis, the origin is a center of the Y-axis
direction, the center leg has different widths in
the X-axis direction which are measured at two
positions apart from the origin at the same dis-
tance in two directions, respectively, and is
asymmetric about the X-axis, and

a distance between the outer legs at a wide side
of the center leg in the X-axis direction is larger
than a distance at the opposite side.

5. The ferrite core according to claim 4, wherein the
center leg has an egg-shaped cross section.

6. The ferrite core according to claim 4, wherein the
center leg has a semicircular cross section.

7. A transformer comprising:

a pair of ferrite cores according to claim 1 or 4;
and

a bobbin for combining the ferrite cores,
wherein the bobbin includes a tubular wound
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body into which the center legs are inserted, and
having winding wires around itself,

first and second winding wire terminals are
mounted opposite at a narrow side and a wide
side of one longitudinal end of the wound body
of the bobbin, respectively, and

the ferrite cores are combined with the bobbin
by inserting the center legs into the wound body
and interposing the outer legs of one of the ferrite
cores between the first and second winding wire
terminals.

8. A transformer comprising:

a pair of ferrite cores according to claim 4; and
a bobbin for combining the ferrite cores,
wherein the bobbin includes a tubular wound
body into which the center legs are inserted, and
having winding wires around itself,

first and second winding wire terminals are
mounted at wide sides of both longitudinal ends
of the wound body of the bobbin, respectively,
and

the ferrite cores are combined with the bobbin
by inserting the center legs into the wound body
and positioning a wide side of the outer legs of
one of the ferrite cores at the first winding wire
terminal block and a wide side of the outer legs
of the other ferrite core at the second winding
wire terminal block.

9. A ferrite core for a transformer comprising:

an end plate;

a center leg and an outer leg that protrude in a
same direction from a center and both end of
the end plate, respectively;

wherein a cross-section vertical to the protrud-
ing direction of at least one of the center leg and
the outer leg is an asymmetrical shape having
at least one symmetrical division line by which
two regions divided are symmetrical,

a visible mark of discriminating a direction of the
ferrite core is formed in at least one of an op-
posing side end face and a lateral face of a pro-
truded face of the center leg and outer leg of the
ferrite core, and a corner capable of viewing from
a portion of the end face of the ferrite core.

10. A ferrite core for a vertical type transformer compris-

guards formed in both ends of a cylindrical hoist-
ing drum which winds a coil; and

abobbin in which two terminal blocks are mount-
ed on one of the guards so as to intervene a
hoisting drum between the two terminal blocks;
wherein the ferrite core includes a center leg
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which is inserted into a cavity of the hoisting
drum, an outer leg which is adjacent to a periph-
ery of the coil wound by the hoisting drum, and
an end plate which is integrally formed with the
center leg and outer leg and is located at both
ends of a core direction of the bobbin,

in a cross-section vertical to the protruding di-
rection of at least one of the center leg and the
outer leg, when a Y-axis is the center line of an
opposing direction of the two terminal blocks,
and a X-axis is the center line vertical to the op-
posing direction of the two terminal blocks, the
cross-section of two regions divided by the X-
axis is an asymmetrical shape and/or the cross-
section of two regions divided by the Y-axis is
an asymmetrical shape, and

a visible mark of discriminating a direction of the
ferrite core is formed in at least one of an op-
posing side end face and a lateral face of a pro-
truded face of the center leg and outer leg of the
ferrite core, and a corner capable of viewing from
a portion of the end face of the ferrite core.

11. A ferrite core for a horizontal type transformer com-
prising:

guards formed in both ends of a cylindrical hoist-
ing drum which winds a coil; and

a bobbin in which terminal blocks is mounted on
the guards, respectively, and a mounting face
is formed on a substrate by the terminal blocks;
wherein the ferrite core includes a center leg
which is inserted into a cavity of the hoisting
drum, an outer leg which is disposed on a pe-
riphery of the coil wound by the hoisting drum,
and an end plate which is integrally formed with
the center leg and outer leg and is located at
both ends of a core direction of the bobbin,

in a cross-section vertical to the protruding di-
rection of at least one of the center leg and the
outerleg, when a X-axis is the center line parallel
to the mounting face, and a Y-axis is the center
line vertical to the mounting face, the cross-sec-
tion of two regions divided by the X-axis is an
asymmetrical shape and/or the cross-section of
two regions divided by the Y-axis is an asym-
metrical shape, and

a visible mark of discriminating a direction of the
ferrite core is formed in at least one of an op-
posing side end face and a lateral face of a pro-
truded face of the center leg and outer leg of the
ferrite core, and a corner capable of viewing from
a portion of the end face of the ferrite core.

12. The ferrite core according to any one of the claims
9 to 11, wherein the concave portion is provided on
places in which the magnetic flux density is low or
there is no magnetic flux.
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17.

18.
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The ferrite core according to any one of the claims
9to 11, wherein the cross-section vertical to the pro-
truding direction of the center leg is approximately
an oval shape.

A bobbin for a transformer comprising a cylindrical
hoisting drum which winds a coil;

wherein the two regions is asymmetrical, when a
cross-section vertical to a direction of a core of at
least one of a cavity and a periphery is divided into
two regions by division line depending on any direc-
tions and positions.

A bobbin for a transformer comprising a cylindrical
hoisting drum which winds a coil;

wherein the two regions are symmetrical, when a
cross-section vertical to a direction of a core of at
least one of a cavity and a periphery is divided into
two regions by division line depending on predeter-
mined directions and positions; and

the two regions divided by the division line other than
division line depending on the predetermined direc-
tions and positions are asymmetrical.

A bobbin for a transformer comprising a cylindrical
hoisting drum which winds a coil,

wherein a cross-section vertical to a direction of a
core of at least one of a cavity and a periphery is
approximately an oval shape.

A bobbin for a vertical transformer comprising:

guards formed in both ends of a cylindrical hoist-
ing drum which winds a coil; and

two terminal blocks that mounted on one of the
guards so as to intervene a hoisting drum be-
tween the two terminal blocks;

wherein in a cross-section vertical to a core di-
rection of at least one of a cavity and periphery
of the hoisting drum, when a Y-axis is the center
line of an opposing direction of the two terminal
blocks, and a X-axis is the center line vertical to
the opposing direction of the two terminal blocks,
the cross-section of two regions divided by the
X-axis is an asymmetrical shape and/or the
cross-section of two regions divided by the Y-
axis is an asymmetrical shape.

A ferrite core for a horizontal type transformer com-
prising:

guards formed in both ends of a cylindrical hoist-
ing drum which winds a coil;

terminal blocks that is mounted on the guards,
respectively; and

a mounting face that is formed on a substrate
by the terminal blocks;

wherein in a cross-section vertical to a core di-
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rection of at least one of a cavity and periphery
of the hoisting drum, when a X-axis is the center
line parallel to the mounting face, and a Y-axis
is the center line vertical to the mounting face,
the cross-section of two regions divided by the
X-axis is an asymmetrical shape and/or the
cross-section of two regions divided by the Y-
axis is an asymmetrical shape.
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